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conducted to determine the effect of such a deficiency on carcinogen-
induced neoplasia of the large bowel in the rat (Narlsawa ej^ a^., 1976;
Newberne and Rogers, 1973; Rogers e£ al., 1973).  Rogers et a]U (1973)
studied the effects of a low vitamin A intake on response of rats to
intragastric administration of 1,2-dimethylhydrazine.  They obsefved a
slight increase in the incidence of tumors of the large bowel in the
animals on the low vitamin A diet.  Different results were obtained by
Narisawa ejt_ all. (1976), who administered the carcinogen N-methy 1-N1 -
nitro-N-nitrosoguanidine (MNNG) intrarectally to rats.  In this study,
animals fed a diet free of vitamin A developed fewer neoplastic lesions
of the large bowel than those supplemented with vitamin A or fed a
commercial chow diet with adequate vitamin A content.
An experiment of a somewhat different nature was conducted by
Newberne and Rogers (1973).  In this study, rats were exposed to the
carcinogen aflatoxin and were fed diets containing various amounts of
vitamin A. Animals deficient in vitamin A developed tumors of the
large bowel, whereas rats fed a diet containing adequate amounts of
vitamin A did not. Neoplasms of the liver developed In both groups of
animals; however, there were fewer liver tumors in the group deficient
in vitamin A.  Thus, the overall effect was a shift in site of neo-
plasms rather than an overall change in tumor incidence (Newberne and
Rogers, 1973).
In summary, studies in animals indicate that a deficiency of
vitamin A can result in an increased susceptibility to carcinogen-
induced neoplasia; however, there are exceptions.
Excess Intake of Vitamin A.  Investigations have also been con-
ducted to determine the effect of excess vitamin A on the occurrence of
neoplasia in animals.  Saffiotti ejt_ aJ. (1967) demonstrated that a high
intake of vitamin A protected against benzo[ajpyrene-induced metaplasia
and squamous cell neoplasms of the tracheobroncial tree In hamsters.
Supporting data reported by Nettesheim and Williams (1976) Indicated
that vitamin A protects against 3-methylcholanthreiie-induced squamous
cell metaplasia and early neoplastic lesions of the lung In rats.  In
contrast, Smith et al. (1975) observed that an intake of high levels of
vitamin A increases the incidence of respiratory tract tumors in ham-
sters. Retinyl acetate has also been shown to enhance hormone-induced
mammary tumorigenesis in female GR/A mice (Welsch et al.f 1981).  In
studies of other target sites, Chu and Malmgren (1965T~and Shamberger
(1971) observed that a high intake of vitamin A inhibited formation of
tumors of the forestomach and cervix in hamsters and the skin of mice.
Rogers et_ •£!• (1973) reported that the induction of neoplasia in the
large bowel of rats by l,2^dimethylhydrazine (DMH) was slightly
enhanced by a high intake of the vitamin.
To summarize, studies ia animals indicate that an increased intake
of this vitamin has a protective effect against the induction of cancer
by chemical c*£eixK*g$pa-'4^ w^Pfc* .b»< not all,

